). There may be further complications because it has been suggested that strain differences (antigenic) exist in H. capsulatum (13); additional evidence for this is presented herein.
Although histoplasmosis was defined as a disease entity in 1908 (4) and knowledge as to its distribution and pathogenesis has accumulated rapidly (25) , details of the chemical and antigenic compositions of Histoplasma capsulatum are uncertain. At least six antigens are present in the culture filtrate from a mycelial-phase culture (histoplasmin) when patients' sera are used in testing (6) , although recent work (24) indicates that some of these antigens may be absent in certain strains of H. capsulatum. The problem is complicated by reports that the properties of antigenic substances isolated from yeast-phase cultures differ from the properties of those from mycelial-phase cultures (2, 3, 5, 9, 11, (18) (19) (20) (21) 23 ). There may be further complications because it has been suggested that strain differences (antigenic) exist in H. capsulatum (13) ; additional evidence for this is presented herein.
To date, no single, discrete antigen has been isolated from H. capsulatum, although a number of reports describe the isolation of crude polysaccharides from yeast-and mycelial-phase cultures (2, 3, 9, 18, 19, 23) ; histoplasmin has been fractionated on diethylaminoethyl (DEAE) cellulose, and preparations with m and h antigen activity have been separated (5) .
To carry out immunochemical studies on polysaccharides separated from yeast-phase culture filtrates of H. capsulatum, precipitating antibody of high titer was needed. Methods for producing high-titer precipitating antibody were studied, and reactions of the antibody with various crude antigens derived from H. capsulatum were determined by quantitative precipitin and complementfixation tests. Some data are also presented on reactions with human sera from patients with histoplasmosis.
MATERIALS AND METHODS
Experimental animals. Female New Zealand white rabbits, having an initial weight of 2 to 3 kg, were used throughout. Animals were fed Wayne Rabbit Ration and water ad libitum.
Immunization. Two strains of H. capsulatum were used: 6651, obtained through the courtesy of S. Marcus, University of Utah, and 103, isolated at the Mayo Clinic from a patient with histoplasmosis and obtained through the courtesy of J. A. Ulrich. Organisms were maintained in the yeast phase at 37 C on slants of hormone-blood-agar containing penicillin and streptomycin (41 units per ml of medium). Cells were grown in Salvin's liquid medium at 37 C (13) for 20 days, and were harvested by centrifugation at 4 to 6 C. The cell suspension was washed three times with 2 volumes of cold water and then was resuspended in cold 0.85% NaCl. Sterile solutions and glassware were used in all procedures. The final suspension was diluted with 0.85% NaCl to a final concentration of 2.2 mg/ml ( capsulatum strains 6651, 103, and G-17M as described previously (13) . Properties of the antigens used are given in Table 2 . Nitrogen was determined by the Markham method (12), carbohydrate content by an anthrone method (22) , and nucleic acid by calculation from the absorption peak at 260 m,A (10).
Other methods. Quantitative precipitin tests were performed as described by Kabat (7) . Quantitative complement-fixation tests with polysaccharide and histoplasmin solutions were performed with 100 C'H50 units of fresh guinea pig complement per tube. All sera were heated at 56 C for 30 min. Complement-fixation tests (14) with whole yeast-phase cells were performed with 3 C'H5o units. All sera and antigen solutions were diluted with standard barbital buffer (pH 7.3.) containing Ca++ and Mg+ (7). Microimmunodiffusion was carried out as previously described (13 b Rabbits in these two groups were previously immunized with four weekly subcutaneous injections of 0.5 ml of formalin-killed H. capsulatum, 6 .1 mg/ml in complete Freund's adjuvant.
body production was directly related to dose (Fig. 1) , and disappearance of precipitating antibody from the serum was rapid (Fig. 2) . Similar determinations were done for complement-fixing antibody (Fig. 3) ; the results were similar to those found for precipitating antibody.
Complement-fixation tests with cellular and soluble antigens. Antisera were studied for their complement-fixing antibody content by two complement-fixation methods, because it has been suggested (16, 17) that, in both man and rabbits, complement-fixing antibody remains at high levels for long periods, although precipitating antibody disappears rapidly. Data shown in (Table 2) were compared by quantitative complement-fixation tests (Fig. 5 ). Marked differences in number of C'H50 units fixed are evident; the two different polysaccharide preparations appear to cross-react, whereas the two histoplasmins obtained from different strains appear to fix almost the same amount of complement but at two different antigen levels.
Sera from patients with histoplasmosis were also used in quantitative complement-fixation tests with several crude polysaccharide antigens (Fig. 6 ). These antigens were prepared by a previously outlined method (13) ; nitrogen, carbohydrate (anthrone), and ribonucleic acid (RNA) contents, given in Table 2 than either of the other antigens. Since the same serum and identical conditions were used in assay of all three polysaccharide antigens, it seems necessary to assume that the antigenic preparations differ. Levels of complement-fixing anti---~~,= body also vaiied markedly among the three sera, 5 6 because Other evidence has suggested that levels of complement-fixing and precipitating antibodies can be of prognostic significance in histoplasmosis (8) . However, the observation of persistence of a particular type of antibody may also be artifact dependent on the antigenic preparation and the sensitivity of the serological test used. Thus, Fig. 
